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Refe-ce I s  again made to  the description of the ASTRAC If computer 

in our s ta tus  report of November 20, 1964 (ACL Memo No. 96). The par t ia l ly  

completed ASTRAC I1 was demonstrated to a joint BlEteting of the Western and 

Rocky Hountain Simulation Councils i n  April; the audience hclude both NASA 

and UsdF computer specialists as well as industry and university experts. 

The demonstration included digi ta l ly  timed analog cornputsation at 1 kc 

i t e ra t ion  rater autonutic time-scale swftching, and corqmtution of the 

impulse response of a 3 kc filter excited w i t h  pseudo-rrlndom noise through 

input-output crosscorrelation. ASTRAC If techniques a1r;o were the subject 

of an invited symposium paper a t  the May, 1965 IFIP Corsgrese fa Mew York. 

The remainder of the report period (Le., the Sumnar semester 1965) 

was spent on the construction of the remaining c q u t e r  components (Mayltach, 

Whighm). The d i n e  now canprima 

40 operational umplifiers (16 are intlegrator/track-hold u n i t s )  

7 electronic multipliers 

4 D/A converter multipliers 

6 plug-in diode function generator:) 

4 sine/cosine generators 

6 fast compazators 

40 coef f icieat potmtiarnaters 

1 Digital timar/contltol d t  
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1 Free-digital-logic panel 

1 Statistics computer 

1 Optimizer panel 

1 Peeudo-random-noise generator (28 shift-register stages) 

1 Mgi ta l  voltmeter 

1 Binary A/D converter (to connect to  e d ig i t a l  computer) 

The ~ I M  is pov corPputing apd may be conotdared a8 coqpleted as 

soon as i t a  five analog patchboards are silk-screened on October 6. 

ponents still to be added are 

Com- 

12 D/A switches 

4 limlter module. (diode bridges end free diodes) 

Checlcoul: ead accuraey tests are proceeding. The only real technical 

d i f f icu l ty  eaoouatered was d ig i t a l  noise from the high-lewel logic (0 to -6V) 

cards used; futurrr fee t  hybrid conputers ehould surely employ integrated- 

cirauit logh with f ~ u  Logic levels (0.6 to 1.6V). 

analog-computer peek nobe due to the digltalamdules from aver 300 mV to 

20 mV; nm noise is much ripullu. T b  noise-reduction progrrm is ccmtlnuing, 

w i t h  peak noise below Ifi mW believed posslble w i t h  the high-level logic. 

WI were able to  reduce 

2 

ASTBAC I1 operating and oaainte- mamuale ware started in draf t  form. 

Analog and dlg i t i t l  patchbay drslgns were frozen a f t e r  the f i r s t  erpexinmnts 

w i t h  actual co~oputatloas. A l l  a r t w r k  is complete, and silk screening is 

scheduled for the f i r s t  week of October. 



2. ASTRAC 11 Component Development 

B. Idhighmu improved the comp arator and sine/cos%ne Renetator circuits 

developed in 1964, suprvlsed the desfgn of new D/A switches (PI80 used in 

the xmw D/A converters), and increased the 0.5 per cent error frequency of 

our track-hold circuit from 10 kc to 20 kc. 

the Asrabc 11 gseudo-randosa-aoisa mnerator for  higher output axwi greatly 

improved setup convenience. E. 09Gr8dy joined the optimizer unit (prevfously 

tried w i t h  ASTRAC I) to M T U C  11; checkout is still in progress. 6. A. Korn 

amd R. lJhighap developed a simple dinital-dimlav OEPI ltiplexer permitting simul- 

taneous displ8y of four digital-logic outputs on a single oscilloscope without 

analog s u i t j i a g .  Reports on these developments will be issued in  the course 

Re Wepbecti completely redesigned 

of the .Cedeadc 1%5/6, 
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Refereaces aad Publications 

During this report period (4/1/65 to 10/1/65), the folhwfrq new reports 

were completed: 

1. OOGrady, E. : A Hybrid-code Differential Analyzer, M L  &mo No. 87r 
(&SO TheSiS), 196% 

Ze Korn, G. A.: Reduction o f  Digital lQof8e in EiybrLd Analog-digital 
Canputere, ACL Meopo No. 1 4 .  August, 1965. 

The followLog project reports imsed earlier yare published or reprinted in 

jownale or d e r e u c a  proceedi~qs during t h t e  report period: 

5. whfgbem, 8.: A Faat 2lOV Diode Quarter-square Multiplier. 8imul8tiortJ 
&Ut, 1965. 

6. Uitchella B. A,: A WbrLd Analog-dfgitel Purmstar OptimCter, Stnull 
Jmm, 1969 (repxineed from 1964 8Jcc Pmceedbgs). 


